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Phylogeny of butterflies of the subfamily Elymninae and Satyrinae 
П Lepidoptera[] Satyridae|] based on mitochondrial CO І and Cytb gene 


sequences 

YIN Xian-Bing[] HAO Jia-Sheng T] XU Lill ZHU Guo-Ping[] HUANG Dun-Yuan[] PAN Hong-Chun[] ZHANG 
XiaoPing[] Laboratory of Molecular Evolution and Biodiversity] College of Life Sciences[] Anhui Normal 
University[] Wuhu[] Anhui 2410000 China[] 

Abstract[] In order to clarify the unresolved phylogentic relationships of some lineages of the family Satyridae[] 
the fragments of the mitochondrial CO | and Cytb genes of 21 Chinese species of the subfamily Elymninae and 
Satyrinad] Satyridae[] were newly amplified and sequenced[] meanwhile[] the homologous sequences of two 
foreign species were obtained from the GenBank. Based on these data[] the sequence variation. and the 
phylogenetic relationship of these groups were analyzed. The results of the sequence analysis showed that the 
two combined genes is 1 056 bp in length by alignment[] including 648 conserved[] 408 variable and 316 
parsimonious-informative sites[] the average percentage of A + T is 70.896[] which is much higher than that of 
C+ d] 29.296[]. Using two nymphalid species as the outgroups[] their phylogenetic trees were reconstructed 
with neighbor-joining] NJOO maximum-parsimony] MP[] and bayesian inferencd] BI[] methods. The results 
indicated that the subfamilies Satyrinae[] Elymninae and the tribe Lethini all are not monophyletic[] the tribes 
Mycalesini and Lethini should be moved from the subfamily Elymninae to the subfamily Satyrinae[] the tribes 
Satyrini] Melanargiini and Maniolini might have a closest common ancestoi[] and additionally[] the tribes 
Palaeonymphini[] Mycalesini and Ypthimini are also closely related to one another. 


Key words|] Lepidoptera[] Satyridae[] CO | gene[] Cytb gene[] molecular phylogentic tree[] phylogeny 
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Table 1 Collection data and GenBank accession numbers of CO І and Cytb genes of the species in this study 
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Fig. 1 NJ tree based on the combined data of mitochondrial COL and Cytb gene sequences 
uggagadguguudctdtttiit:ooo[] 0 0 Ш 0 0 Numbers on each node are values 
of interior branch te&i] 1 000 replicates[[] The same below. 
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Fig. 2 NJ tree based on the combined data of mitochondrial CO | 
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Fig. 3 Тһе Bayesian tree from the combined data of mitochondrial СО І апа Cytb gene sequences 
Uggutztyttyt ttt. Numbers on each node are posterior probability values. 
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Table2 Тһе transition/transversion ratio and the genetic distances based on the 


Kimura-2-parameter model among 23 satyrine species in this study 


1 2 3 4 5 6 7 8 9 10 11 


12 


13 14 15 16 17 18 19 20 21 22 23 





4.563 1.654 1.143 1.008 0.815 0.898 0.919 0.984 0.960 1.053 

1.714 1.292 1.037 1.048 1.038 0.934 0.999 0.949 1.125 
0.982 1.324 1.038 1.056 1.143 1.197 1.057 
1.700 1.066 1.215 1.056 1.254 1.070 

1.431 1.067 1.345 1.428 1.033 
0.139 0.890 0.884 0.972 0.604 
0.165 0.860 0.869 0.892 
0.152 6.035 1.110 
0.152 0.040 1.265 
0.156 0.090 0.096 
0.136 0.147 0.110 0.117 
0.142 0.154 0.110 0.119 
0.135 0.141 0.117 0.119 
0.139 0.137 0.129 0.137 
0.157 0.163 0.127 0.128 
0.163 0.178 0.156 0.154 
0.149 0.175 0.132 0.137 
0.150 0.170 0.145 0.138 
0.157 0.165 0.131 0.132 
0.160 0.158 0.146 0.148 
0.147 0.151 0.169 0.128 0.128 
0.140 0.146 0.151 0.129 0.127 
0.164 0.171 0.170 0.145 0.145 


0.037 
0.126 
0.143 
0.163 
0.113 
0.137 
0.130 
0.130 
10 0.122 
11 0.133 
12 0.137 
13 0.135 
14 0.155 
15 0.154 
16 0.159 
17 0.139 
18 0.160 
19 0.137 
0.170 
21 0.141 
22 0.140 
23 0.144 


0.121 
0.146 
0.163 
0.121 
0.136 
0.129 
0.129 
0.128 
0.130 
0.134 
0.120 
0.144 
0.149 
0.164 
0.139 
0.160 
0.139 
0.161 
0.144 
0.141 
0.149 


0.128 
0.173 
0.136 
0.139 
0.141 
0.144 
0.142 
0.162 
0.157 
0.143 
0.142 
0.159 
0.155 
0.139 
0.157 
0.159 
0.171 


1.260 
1.678 
1.049 
1.107 
1.173 
1.213 
0.905 
0.131 
0.124 
0.118 
0.130 
0.138 
0.154 
0.137 
0.137 0.137 
0.123 0.138 
0.145 0.140 


0.149 
0.116 
0.145 
0.139 
0.143 
0.129 


0.108 
0.116 
0.117 
0.100 
0.124 
0.118 
0.102 
0.118 
0.122 
0.143 
0.128 
0.135 
0.105 
0.131 
0.129 
0.112 
0.122 


0.140 
0.137 
0.132 
0.134 
0.132 
0.134 
0.146 
0.146 
0.156 
0.143 
0.143 
0.148 
0.152 
0.144 
0.140 
0.163 
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0.035 
0.111 
0.130 
0.121 
0.145 


1.352 


0.130 


0.128 0.134 
0.122 0.142 
0.139 0.156 


0.927 
0.970 
1.210 
1.198 
1.266 
0.824 
0.892 
1.004 
1.086 
0.806 
1.013 


0.098 
0.123 
0.092 
0.141 
0.123 
0.130 
0.121 
0.115 
0.116 
.129 0 .120 0 0.125 0.141 
0.145 0.156 0.166 0.154 


0.925 1.361 0.734 0.910 0.930 0.848 0.787 
0.858 1.313 0.748 0.941 0.960 0.873 0.900 
1.108 1.316 0.884 1.143 0.991 0.961 1.020 
1.201 1.341 0.907 1.192 1.060 1.177 1.048 
1.426 1.533 1.127 1.221 1.190 1.098 1.191 
0.728 1.066 0.718 0.919 0.949 0.732 0.980 
0.939 1.253 0.663 0.947 0.836 0.863 0.858 
1.169 1.225 0.810 1.126 0.922 0.950 1.035 
1.211 1.436 0.826 0.988 0.927 0.974 1.107 
0.736 1.125 0.592 0.959 0.898 0.869 0.819 
1.371 1.452 0.702 1.011 0.919 0.927 0.974 
1.108 1.230 0.698 1.073 0.944 0.951 0.845 

2.070 1.034 0.866 0.934 0.828 0.968 
0.084 1.239 1.095 1.108 1.109 1.178 
0.086 0.114 0.950 0.958 0.968 0.841 
0.145 0.158 0.145 1.308 1.058 0.996 
0.129 0.145 0.137 0.068 1.231 1.348 
0.120 0.148 0.131 0.075 1.149 
0.131 0.145 0.137 0.125 0.114 
0.127 0.145 0.121 0.147 0.137 
0.130 0.146 0.135 0.152 0.134 0.125 0.118 
0.157 0.136 0.143 0.121 
0.165 0.161 0.170 0.132 


0.792 0.721 
0.814 0.726 
0.898 0.843 
1.035 0.786 
1.227 1.083 
0.875 0.568 
0.957 0.774 
0.881 0.718 
1.012 0.826 
0.650 0.644 
0.888 0.822 
0.866 0.789 
0.728 0.649 
1.042 0.966 
0.908 0.637 
1.196 0.929 
1.125 1.036 
1.162 0.865 
1.020 0.736 

0.593 


1.125 
1.108 
1.277 
1.092 
1.194 
0.767 
0.860 
1.144 
1.185 
0.802 
1.091 
0.902 
0.858 
1.228 
0.795 
0.961 
1.107 
0.978 
1.011 
0.806 
1.547 


0.935 
1.092 
1.081 
1.362 
1.822 
1.067 
0.980 
1.178 
1.178 
0.872 
1.094 
1.075 
1.126 
1.486 
0.959 
1.067 
1.127 
0.986 
1.107 
1.228 
0.890 
1.003 


0.067 
0.097 
0.137 0.135 

0.081 
0.132 0.077 


0.125 0.153 0.134 


ugagaaaugaaguuguuluutut 1.044000000000 000 0.1350 The values of transition/transversiod] mean is 1.0640 are shown above the diagonal[] and 
the genetic distancd] mean is 0.135[] are shown below the diagonal. 1. П0 ПП О Mycalesis panthaka(] 2. П O O O Mycalesis mineus 3. O O OOOO Hallelesis halyma[| 4. 
000 0 Callerebia polyhemus[] 5. 00000 Ругопіа cecilial] 6. П0 000 Ypthima chinensis[] 7. 0 O 0 Ypthima balda) 8. 000 Tatinga. tibetana) 9. 0000 
Chonala. praeusta[] 10. 000 0 Lasiommata deidamia 11. 0 0000 Melanargia meridionalis[] 12. [] D O Melanargia halimede[]13. D 0 0 0 0 Ашосега merlina[] 14. П 0 
Minois dryas[] 15. П O O О O Ашосега padmal] 16. 060000 Neope muirheadil] 17. 00000 0 Lethe andersoni 18. D 0 O Erebia alemena[] 19. DO 0 О О Lethe 
syreis[| 20. П O O O Ремлета adelma[] 21. П O O O O Ауттаѕ nesaea[] 22. П П O O O Elymnias hypermnestra[] 23. П O O Veorina рита. 
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